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Climate Literacy: The Essential Principles of
Climate Science (2009) A climate-oriented
approach for learners of all ages.
Ocean Literacy: The Essential Principles of
Ocean Sciences K-12 (2007) An ocean-oriented
approach to teaching science standards.
Earth Science Literacy: The Big Ideas and
Supporting Concepts of Earth Science (2009).
Atmospheric Science Literacy: Essential
Principles and Fundamental Concepts of
Atmospheric Science (2008).














1.Earth sciences use repeatable observation and testable
ideas to understand and explain our planet (7)
2. Earth is 4.6 billion years old (7)
3. Earth is a complex system of interacting rock, water,
air and life. (8)
4. Earth is continuously changing.(9)
5. Earth is the water planet.(8)
6. Life evolves on a dynamic Earth and continuously
modifies Earth (9)
7. Humans depend on Earth resources. (10)
8. Natural hazards pose risks to humans. (8)
9. Humans significantly alter the Earth. (9) (66)








Theory of Source - Theory of Reception - Theory
of Transmission
Neutrino Capture Experiments – Vats in Deep
Earth Mines
Ocean Salinity Measurements – Satellite detected
Salinity Variations in Oceans to Model Climate
Change
Groundwater Depletion Measurements – Coupled
satellites processing gravity fluctuations
There is no current nor anticipated computational
capacity to model cloud formation, a major factor
for climate modeling (Data Proxy – Relative
Humidity)

Thomas
Eakin
“The Gross
Clinic”
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Epistemic Achievements
Relativity Theory
Quantum Theory
Atomic Theory of Matter
Evolution by Natural
Selection
Genetics Genome Maps
Germ Theory of Disease
Plate Tectonic Theory
Mapping the Ocean-floor











Epistemic Attempts
Crystalline Spheres
Astronomy
Catastrophist (Flood)
Geology
Phlogiston Theory of
Chemistry
Caloric Theory of Heat
Vital Force Theory of
Physiology
Ether Theories of
Electromagnetism and
Optics
Theories of Spontaneous
Generation

Next Generation Science
Standards

Taking
Science to
School (TSTS)
Ready, Set
Science! (RSS)
National Research
Council 2007

Phase I

Phase II

1990s

1990s-2009

7/2011 – March 2013

1/2010 - 7/2011

What’s Different about the Next
Generation Science Standards?

1.

K-12 Science Education Should Reflect the Interconnected Nature of
Science as it is Practiced and Experienced in the Real World.

2.

The Next Generation Science Standards are student performance
expectations – NOT curriculum.
The science concepts build coherently from K-12.

3.
4.

5.
6.

7.

The NGSS Focus on Deeper Understanding of Content as well as
Application of Content.
Science and Engineering are Integrated in the NGSS from K–12.
NGSS content is focused on preparing students for the next
generation workforce.
The NGSS and Common Core State Standards ( English Language
Arts and Mathematics) are Aligned.

Current State Middle School Science Standard
a.
b.

c.

d.

e.

f.

g.

Distinguish between atoms and molecules.
Describe the difference between pure substances (elements and
compounds) and mixtures.
Describe the movement of particles in solids, liquids, gases, and
plasmas states.
Distinguish between physical and chemical properties of matter as
physical (i.e., density, melting point, boiling point) or chemical (i.e.,
reactivity, combustibility).
Distinguish between changes in matter as physical (i.e., physical
change) or chemical (development of a gas, formation of precipitate, and
change in color).
Recognize that there are more than 100 elements and some have
similar properties as shown on the Periodic Table of Elements.
Identify and demonstrate the Law of Conservation of Matter.

NGSS Middle School Sample
a. Develop molecular-level models of a variety of substances, comparing those with simple
molecules to those with extended structures.
b. Design a solution that solves a practical problem by using characteristic chemical and
physical properties of pure substances.*
c. Develop a molecular level model that depicts and predicts why either temperature change
and/or change of state can occur when adding or removing thermal energy from a pure
substance.
d. Develop molecular models of reactants and products to support the explanation
that atoms, and therefore mass, are conserved in a chemical reaction.
e. Analyze and interpret the properties of products and reactants to determine if a chemical
reaction has occurred.
f. Gather and communicate information that people's needs and desires for new materials
drive chemistry forward, and that synthetic materials come from natural resources and
impact society.*
g. Design, construct, and test a device that either releases or absorbs thermal energy by
chemical processes.*
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d. Develop molecular models of reactants and products to support the explanation
that atoms, and therefore mass, are conserved in a chemical reaction.
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Biogeochemical cycles: understanding how human
activity is perturbing the six nutrient cycles of carbon,
oxygen, hydrogen, nitrogen, sulfur, and phosphorus
which has impacts on climate change, CO2
concentrations, acid rain, and chlorofluorocarbons
(CFC).
Biological diversity and ecosystem functioning:
understanding the regulation and functional
consequences of biological diversity which has impacts
on rates of species extinction, threats to biological
diversity, and controls on biological diversity.
Hydrological forecasting: understanding and
predicting changes in freshwater resources and the
environment caused by floods, droughts,
sedimentation, and contamination which threatens
freshwater ecosystems.






A Framework for K-12 Science Education and
the Next Generation Science Standards
New AP Biology Curriculum
NSF/AAAS Vision and Change in
Undergraduate Biology Education
(PULSECommunity.org)

